A great deal of attention has been paid to the rising real costs of hospital stays, physician services, and pharmaceuticals. All of these costs have been rising more rapidly than household and national income, placing pressure on public and household budgets. Less attention has been paid to the corresponding trends in nursing home expenditures, which totaled $115.2 billion in 2004, and accounted for 7.4% of national health expenditures. 1 Although Medicare covers short-term, postacute nursing home care for its beneficiaries, most individuals who require custodial nursing home services pay for care in 1 of 3 ways. First, private long-term care insurance purchased at younger ages can be used to cover nursing home expenditures. However, the purchase of such insurance remains relatively rare in the United States, constituting only 4% of overall nursing home expenditures. 2 Second, individuals can pay for their care out-of-pocket. Private payment for nursing home care comprised approximately 40% of non-Medicare nursing home expenditures in 2005. 3 Finally, individuals who qualify can turn to public insurance through the Medicaid program for their nursing home costs. Individuals must qualify for Medicaid by meeting income and asset criteria at the time of nursing home entry or by "spending down" during their stay. Medicaid paid approximately 52% of all long-stay nursing home expenditures in 2005. 3 The combination of an aging population and increasing life expectancy suggests that the demand for long-term nursing home care will likely increase over the coming decades. These effects may be intensified by the declining health and increasingly unhealthy lifestyles of the near-elderly cohorts now approaching old-age. 4 In addition, the demand for longterm care insurance is expected to remain relatively weak. 5, 6 As a result, public and personal out-of-pocket expenditures will continue to account for the majority of spending on long-stay nursing home care.
We describe public and private prices of an annual nursing home stay from 1977 to 2004 to better understand historical trends and financial burdens on private and public payers for nursing home care. We also note some of the key limitations of current data sources on nursing home prices. In addition, we evaluate changes in household income, along with the prices of basic goods and services and medical care, between 1977 and 2004 to provide perspective on changes in the affordability of nursing home stays to public and private payers.
METHODS

Theoretical Framework
We assess nominal changes in nursing home prices paid by private and public payers. Because the type of nursing and medical care services consumed by residents invariably changes over time, it is not relevant to discuss what would happen to prices if an individual received Year 2000 nursing home care for the next 50 years. This is conceptually different from measuring price growth, or inflation, in the usual sense, where consumers pay more for exactly the same good. For nursing homes, patients receive the standard of care that is current at the time. As a result, price growth in nursing care reflects both "inflation" in the sense of a rising price for the same good, and an increase in the quality of the good itself. Thus, the salient issue is how much it would cost in Year X to obtain the standard of medical care that prevailed in Year X. This is actually a much simpler analysis than measuring pure price inflation, because we do not need to hold constant the quality, composition, and nature of the good. Rather, we ask the simpler questions: how much did a nursing home resident pay, and how did this payment change over time? This question bears upon changes in the affordability of nursing home stays to public and private payers. In separate analyses, we evaluate characteristics of nursing homes over time, including nurse staffing levels and dedicated space for residents with cognitive impairments, to determine whether changes in quality may have been an important factor in nursing home price growth.
Data
We used charge data from the current residents' public use file of the National Nursing Home Survey (NNHS) to estimate the price of an annual nursing home stay for private pay residents in 1977, 1985, 1995, 1997, 1999, and 2004 . The NNHS is a nationwide survey of nursing homes and their residents conducted by the National Center for Health Statistics. Residents whose care was fully or partially covered by Medicaid, Medicare, or other payers (ie, supplemental security income; other governmental assistance or welfare; religious organizations, foundations or agencies; VA contract, pensions or other VA compensation; lifecare; or unspecified) were excluded from these analyses. We calculated annual prices using NNHS recoded per diem charges for past month or billing period (1997, 1999 , and 2004 waves), recoded total monthly charges (1985 wave), or using total charges billed for the most recent month or billing period (1977 and 1995 waves). We excluded 11 outliers from 1997, 1999, and 2004 waves (n ϭ 1, n ϭ 1 and n ϭ 9, respectively) whose annual nursing home costs were calculated to be more than $1 million. Our final sample included a total of n ϭ 15,170 unweighted residents, including n ϭ 2232 in 1977, n ϭ 1870 in 1985, n ϭ 2643 in 1995, n ϭ 3060 in 1997, n ϭ 3013 in 1999 and n ϭ 2352 in 2004.
To account for changes in residents' demographics and acuity over time, 7 we estimated a linear regression model for annual prices, adjusting for survey year, age, sex, marital status (married vs. not married), race (white, non-Hispanic vs. nonwhite, non-Hispanic), primary diagnosis of Alzheimer disease or related dementias, incontinence of the bowels or bladder, and the number of limitations in activities of daily living (ADLs, including bathing, dressing, eating, toileting, walking, and bed and chair mobility). Appendix Table 1 (http://links.lww.com/A667) shows the survey questions and response categories used to measure these variables in each year. The question wording and response categories changed for several variables over the survey waves, and the dynamic nature of some of these variables may impact our adjusted price estimates. The ADL and dementia variables had the most notable changes in definition over time. In particular, for the ADLs, the NNHS asked whether residents "required" assistance in 1977 and 1985. From 1995 through 1999, the NNHS asked whether residents "currently receive" assistance. In 2004, the NNHS asked about residents' "level of performance" based on 6-levels. We categorized residents as ADL-disabled in 2004 if they required supervision or more. The model used survey weights for each year to reflect the national population of private pay residents.
We also evaluated the price of an annual nursing home stay for publicly-funded Medicaid residents from 1979 to 2004 using data from 2 surveys of state Medicaid offices. 8 -10 Medicaid typically pays below the private-pay price. Although the growth in Medicaid payment rates is a function of a number of nonmarket factors (mainly state budgets and the Medicaid rules and regulations), Medicaid payment rate growth is not completely distinct from nursing home market conditions. Many states have tied certain aspects of their rates to price growth in the nursing home sector. 9 Thus, the growth in Medicaid rates provides another opportunity to examine spending growth in the nursing home sector. Given fiscal pressures faced by state Medicaid programs, it is expected that the Medicaid rate of growth will be lower than the private price growth. Nevertheless, the growth in Medicaid payment rates for nursing home care can provide a meaningful lower bound on private price growth. The trend data presented in this report exclude Alaska, Hawaii, and the District of Columbia. These Medicaid rate data have been used in a number of academic studies. 11, 12 We also compare private and Medicaid nursing home prices with US Census Bureau data on median household income for all households and for households age 65 and older between 1977 and 2004. 13 We report median household income in current dollars to facilitate comparisons with nursing home prices in each year. Median household income measures buying power for private payers, and also for public payers, whose tax base is driven by household income levels.
To provide some perspective on the observed nursing home price growth rate for private and public payers, we compare inflation rates based on the consumer price index (CPI), as well as the medical and nursing home CPIs from 1977 to 2004. 14 The CPI is a measure of the average change over time in the prices paid by urban consumers for a general market basket of consumer goods and services. In contrast to our analysis of nursing home prices, the general CPI does attempt to hold constant the quality, composition, and nature of the goods measured. The medical and nursing home CPIs are a combination of prices paid by consumers either out-ofpocket or through premiums, deductibles, and copayments for medical and nursing home care, with some adjustment for quality and composition of the goods and services measured. 15 Prices paid by Medicaid or Medicare Part A are not included in the medical care and nursing home CPIs. Both the nursing home and medical care CPIs provide a window into price growth for private payers, but are not necessarily a direct measure of private-pay prices.
Finally, we compared characteristics of nursing homes that are likely related to quality. From the 1995 and 2004 NNHS facility file, we compared nursing home ownership and chain status, bed-size, dedicated space for cognitively impaired residents and the levels of full-time equivalent registered nurses (FTE RNs), licensed practical nurses (LPNs), certified nursing assistants (CNAs), and nurses' aides. The NNHS facility file contains facility-level information on all nursing homes participating in the NNHS. Data on nursing staff levels were not measured consistently between the 1977, 1985, and 2004 NNHS waves, which is why we evaluated nursing home characteristics over the 10 most recent years of the survey. We compare weighted characteristics between the 1995 and 2004 waves without reporting statistical significance, as the 1995 public use facility file does not contain sampling variables to appropriately adjust standard errors. This analysis reveals whether or not reductions in the affordability of nursing home stays are "buying" improvements in quality.
RESULTS
Unadjusted and adjusted NNHS private nursing home prices and Medicaid payments are summarized in Figure 1 along with median household income. Unadjusted private nursing home prices were higher than adjusted prices by $1000, $1300, $1500, $1600, and $2500 in 1985, 1995, 1997, 1999, and 2004 13 We compare average annual nursing home CPI growth with average annual price growth of the general and medical care CPIs from 1977 to 2004, as well as from 1977 to 1985, 1985 to 1995, and 1995 to 2004 in Figure 2 . In every time period, private-pay nursing home prices grew the most rapidly. Over the entire study period from 1977 to 2004, the estimated annual inflation rate for nursing home care was approximately 7.6% compared with 6.5% for medical care and 4.3% for general goods and services. From 1995 to 2004, when the United States enjoyed historically low levels of overall inflation (2.5%), the annual inflation rate based on the nursing home and medical care CPIs was 4.4% and 3.9%, respectively. Comparing purchasing power over time, we find that $1.00 in 1977 has the same buying power in 2004 as $7.53 using the nursing home CPI, $5.44 using the medical CPI, and $3.12 using the general CPI ( Fig. 3) . One striking aspect of the exhibit is the uniformly higher rate of growth in nursing home prices, compared with the prices of other goods and medical care goods. With the exception of a brief period of deceleration in the middle of the 1980s, this pattern is widespread across the entire period of study. 
DISCUSSION
Policymakers and the public remain continually concerned about the rising price of medical care. It is thus striking to observe that the annual rate of inflation from 1977 to 2004 was higher for nursing home care (range, 6.7%-7.6%, depending on payer and data source) than medical care (6.6%), both of which far outpaced the rate of general inflation (4.4%) ( Table 2 ). Across the various data sources, there is evidence that the growth rate may have slowed between 1999 and 2004. However, even for these more recent periods, price inflation for nursing home care (range, 4.5%-6.9%) remained higher than medical care (4.2%) and general price inflation (2.5%). In addition, median household income grew at a slower rate than nursing home prices, underscoring affordability problems over time and the inability of rising household incomes to explain increased nursing home prices.
The persistent growth in price is somewhat surprising from the point of view of the existing literature on nursing home demand, which has identified a number of factors that likely exerted downward pressure on prices. In particular, mortality and disability rates in the elderly population declined over the past 25 years. 16 -18 Because elderly individuals are at the highest risk of nursing home use, and people are now living longer and healthier lives, 16, 17 these trends likely dampened demand for nursing home care and led to lower price growth. 19 In addition, male life expectancy increased at a faster rate than female life expectancy, decreasing the gap in longevity between men and women. This trend kept mar-ried couples together longer and kept some disabled elderly people out of nursing homes. 19 Living spouses function as important substitutes for nursing home care: an individual who falls sick has a much greater chance of entering a nursing home if she is unmarried than if she is married. 20, 21 Over the past 10 to 15 years, the emergence of alternative and less expensive forms of nursing care, including assisted living, board and care homes, and adult day care may have exerted downward pressure on nursing home price 1977-1985 1985-1995 1995-2004 1977-2004 Annualized Inflation Rates
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Medical Care Consumer Goods growth. Long-term care consumers desire to receive care in the least restrictive setting possible, 22 and this preference is reflected in the growth of private spending on services such as assisted living. Expansion in the supply of alternatives to nursing homes ought to have acted as a brake on price growth, at least theoretically. On the other hand, the expansion of alternatives' supply may have been overwhelmed by rising demand for care. The MetLife Survey of Assisted Living Costs indicated that the annual price of assisted living care grew from $25,910 in 2002 to $35,616 in 2006, representing an 8.3% annual growth rate. 23, 24 This large growth rate suggests that growing demand for assisted living outpaced short-term supply over this period. Theoretical work has also posited that variation in private-pay prices will be positively correlated to variation in public payment rates. 25 There have been important changes in Medicaid and Medicare payment policies for nursing home care over our period study. On the Medicaid side, there has been widespread adoption of case-mix adjusted payment systems that may have led to increased acuity of Medicaid patients in the nursing home. 26 On the Medicare side, the adoption of prospective payment for hospital care in 1983 provided an incentive for hospitals to discharge patients "sicker-and-quicker" to skilled nursing home units, causing tremendous growth in Medicare-financed short-stay nursing home care. 27, 28 In 1998, the Federal government adopted prospective payment for Medicare skilled nursing home services with the goal of slowing the rate of payment growth. 29 Despite these important changes, there has been relatively little research examining the effect of changes in Medicaid and Medicare payment rates on privatepay nursing home prices. 30 Improved nursing home quality may be an important factor in rising private and public nursing home prices. For example, we found that almost twice as many nursing homes had dedicated areas for cognitively impaired residents in 2004 compared with 1995. Providing adequate space and staffing levels for these residents may require additional resources, particularly as certain cognitively impaired residents may require additional oversight for various daily activities. 31 We also found that overall nurse staffing levels measured by FTEs increased among all sizes of nursing homes between 1995 and 2004. However, most of the nurse staffing growth was among lower-paid CNAs and nurses' aides, who typically have high turnover rates. 32, 33 The increased staffing levels may have had a positive impact on nursing home quality, if patients received more direct nursing care. 34, 35 However, if the increased staffing of CNAs and nurses' aides were associated with greater staff turnover, the impact on quality is more ambiguous.
The federal government's Omnibus Budget Reconciliation Act of 1987, which required nursing homes to use the Resident Assessment Instrument, a standardized data collection instrument that measures residents' physical and emotional status, as well patient preferences for care, 36 may have facilitated quality improvement by allowing nursing homes to more easily identify areas where nursing care may help residents improve or maintain current function. Several studies reported improved quality in various aspects of care after implementation of the Omnibus Budget Reconciliation Act of 1987 regulations. [37] [38] [39] Given the large increase in private-pay nursing home prices over time, it will be important to incorporate this measure into future research on nursing homes. Potential sources of private-pay data include public-use surveys, administrative data and market-level data collected by private companies such as the Met Life Survey of Nursing Homes, 40 and Genworth Financial current cost of care survey. 41 Each of these sources has strengths and weaknesses from a research perspective. We chose to use the NNHS because of its large sample size and nationally representative nursing home sample. However, the NNHS has several limitations. As noted previously and in Appendix Table 1 (http://links.lww.com/ A667) the NNHS frequently changed the definition and measurement of key variables over survey waves in both the current resident and facility files. These changes make it more difficult to adjust nursing home prices, and there is likely some error in our estimates because of these varying definitions.
In addition, the content of the NNHS changed frequently, precluding use of some variables such as geographic location, certification status, ownership status, and bed size as control variables in our model. We also did not have constant measures of nursing home staffing over all survey waves of the facility file and limited these analyses to the most recent decade. Although private price data were collected in each year, these data were recoded in some waves and not in others, which may result in some inconsistencies. We do not know which services are included in the private prices paid. Also, the NNHS does not collect information on private versus semi-private rooms in any of the waves, which is likely an important component of private pay prices. Finally, the NNHS public use data files do not allow researchers to link data across the different files, so we were unable to estimate the effect of changes in nursing home characteristics identified in the facility file with prices from the current residents' file. Future waves of the NNHS may want to consider standardizing the survey instruments and allowing linking the datasets to allow for better comparisons over time.
In terms of administrative data, Medicaid nursing home cost reports can be used to construct private prices at the facility, market, or state level. 42, 43 However, the barriers to 44 but most analyses have used cost report data from a single state. Moreover, there has been relatively little effort to produce summary economic information at the market or state level from these cost reports.
The potential uses of private-pay price data are quite varied. In certain research applications, private prices are a potential omitted right-hand side variable. For example, there is a large nursing home literature examining Medicaid payment rates and nursing home quality. 45 An issue in this literature involves the inclusion of private-pay price within the empirical framework. Based on the canonical model of the nursing home, 46 private-pay price and quality are chosen jointly by individual nursing homes. However, nearly every study within the literature has taken a "reduced form" approach and excluded endogenous private-pay prices from the model. If a measure of private-pay prices was broadly available, researchers could take a more structural approach by incorporating an instrumented measure into the Medicaid payment-quality analysis.
In other research applications, private-pay prices would serve as an important outcome. For example, a large nursing home literature has examined differences in nonprofit and for-profit nursing homes, with the majority of recent research concluding that nonprofits provide superior quality. 47 However, as Hirth (1999) notes, finding quality differences between the 2 ownership types does not constitute verification of the benefits associated with the nonprofit sector. 48 Effectively, nonprofits may crowd high quality for-profits out of the market, ceding the low price/ low quality portion of the market to their for-profit competitors. In this environment, quality differences between for-profit and nonprofit homes may be substantial, but prices reflect these differences. Unfortunately, given the lack of available private price data, researchers have not been able to test this conjecture directly.
It will be critical for researchers and public policy makers to have good and comparable data on nursing home prices as the population ages. Over the last 30 years, annual growth in nursing home prices has consistently outpaced the overall rate of inflation, and the rate of inflation in medical care prices. Moreover, this occurred despite favorable trends in household income, longevity, disability, and alternative forms of care that depressed growth in the demand for nursing home care. Some of the price growth in nursing home care is likely attributable to improved quality over time. Even if quality remains constant over the coming decades, the growth in nursing home prices is likely to accelerate due to increased demand for nursing home care among the aging baby boom cohort. Thus, the recent history of nursing home price growth may provide a conservative guide to what we can expect in the near future.
